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For more than 300 billion kilometer per person a car is thepreferred transport option (Konrad/Scholl 2009). Since this
behaviour is often routinely or habitual, changes of traffic mea-
ns seem much more difficult to obtain than in cases where de-
liberate decisions are carried out. The main topic of the research
project Dynamikon, presented in the following article, is the
conditions of change in a social system dominated by habitual
behavior (1).
Introduction
In the literature we find strong hints that decisions about
means of traffic are often based on routines (for example Lan-
zendorf 2003 or Gärling/Axhausen 2003). Hence, attempts to
change the modal split especially to substitute car-use by the us-
age of public means of traffic have to surmount a barrier of dee-
ply entrenched habits. Hence, the factors that are responsible
for establishing such routines, and also the factors for breaking
such routines, are of special interest.
Our conceptual set up synthesizes approaches from beha-
vioural psychology and economics: the framework of Ijek Ajzen
(theory of planned behavior), Maslow’s theory of needs (pyra-
mid of needs) and the basic tenets of Carnegie school
(Simon/March) of how information is picked up and transfor-
med in a bounded rational fashion. In the second section of this
article we present a rough overview about the most important
features of our concept (2).
The DYNAMIKON Project was designed to generate emp-
irical evidence that validates the relevance and conceptualisa-
tion of the theories it is based on. Furthermore it aims to obtain
data that may validate the architecture of the multi-agent-mo-
delling and to identify target groups particularly prone to switch
to more sustainable mobility behaviours. DYNAMIKON encom-
passed three major activities as regards empirical investigation:
❚ Explorative face-to-face interviews that were conducted with
11 respondents from Berlin.
❚ A representative telephone survey that was done among
1,000 randomly chosen people living in the region of Kassel:
city, suburban, rural area. (Konrad/Scholl 2009a)
❚ Qualitative interviews, with almost 30 people from the same
region (3).
The third section of this article presents selected results of
our empirical investigations.
Conceptual ideas and empirical findings are finally incorpo-
rated in a simulation model. In this simulation model the acti-
vity of each actor as well as their interaction is explicitly dealt
with in a time-dependent manner (agent-based model). These
processes create a time path of activities in terms of leisure ac-
tivities. Based on this it can be investigated to what degree and
how this time path of the overall activities changes if the boun-
dary conditions for the actors are altered (scenario analysis).
Some selected scenarios generated by the agent-based simula-
tion model will be presented in the fourth section.
Conceptional approach
The theory of planned behaviour (TPB) was founded by 
Ajzen and Fishbein and was enriched and detailed mainly by
Ajzen over the past years (Fishbein/Ajzen 1975, Ajzen 1988, 
Ajzen 2005). We adopted their basic idea, that action is influenc-
ed by three main driving factors: attitudes towards behaviour,
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❚ When an agent lacks a certain level of satisfaction, he or she
very often has to correct either his/her aims or his/her ac-
tions. For example: if an agent experiences an outbreak of
violence in public transportation, his need for safety will not
be met any longer and an incentive to change the means of
transport will be activated.
❚ If the action is frequently not in accordance with the agent’s
attitudes, the agent either has to change his attitude or the
agent has to act more in line with the given attitudes at that
moment. For example: if someone believes that driving a car
is the most convenient way to come from A to B and is forc-
ed to use public transport due to high fuel prizes, he will have
an incentive to change his attitude towards driving a car.
❚ If the action does not correspond to the subjective norms of
the actor, there will either occur an incentive to choose anoth-
er action or the social cohesion of the peer group is affected.
For example: In a group of friends everyone normally uses a
car and has a positive attitude towards using a car, but one
member of the group is the only one who has to use public
transportation because he cannot afford a car, a feeling of dis-
sonance will probably grow in the long run.
Empirical findings
The first series of interviews revealed that the routine
strength linked with certain major means of transport is fairly
high with some respondents, and pretty low with others. Weak
routines lead to the use of a wide spectrum of different means
of travelling, and individuals show multiple routines in the choi-
ce of their means of transportation, that is the evoked set involv-
es more than one alternative. Transport choices are preponder-
antly made in an automatic fashion. Situational factors, like
weather conditions or the individual health state determine the
choice of alternative means of transportation in case of multi-
ple routines. Breaks of mobility routines, if they occur at all, are
often closely related to biographical events, for example reloca-
tion or acquisition of a driving licence.
The observations made during the explorative interviews con-
cerning decision-making routines and the relevance of life
events for routine breaks were generally proven and furthermore
differentiated by the findings of the telephone survey. In all con-
sidered spatial areas, the majority of respondents characterize
their travel choices for leisure time activities as routine proces-
ses. For instance, 77 percent of all respondents agree with the
statement “If I plan going out for a leisure time activity, I have
already set the means of transport I use”.
The habitual decisions concerning travelling choices do not
only depend upon the considered activity, but also on whether
the activity is done alone or with family or friends. 79 percent
of respondents agreed to the statement: “Which means of trans-
port I use for a certain activity depends on whether I go on my
own or with my family or with my friends”. This shows a level
similarly high to the previous one, no matter if the respondent
lives in the city, in the suburbs, or in a rural area.
subjective norms and perceived behavioural control, which 
Ajzen takes to address subjective beliefs about an agent’s abili-
ty to act like he or she wants. Furthermore we assume that at-
titudes towards behaviour are strongly influenced by needs and
the degree of their satisfaction. We borrowed ideas from Mas-
low, who stated that there are classes of basic needs, ordered in
a hierarchical manner (Maslow 1954, Alderfer 1972, Maslow
2005). Contrary to traditional economic textbook thinking we
agree with the concept of bounded rationality of Simon, which
he uses to especially address limits of knowledge and of know-
ledge processing of agents (Simon 1955, Simon 1957, Kahne-
mann 2002 for an overview of modern concepts of bounded ra-
tionality). Figure 1 shows an overview of our conceptual model.
One important feature of the model is the explanandum. We
like to explain not only a specific action, that is choosing a mode
of travel, travelling by feet, using a bicycle, using means of pub-
lic transportation or taking a car, but also the mode of action in
which such a selection takes place: routines, deliberate choices
or adoption.
According to empirical results of mobility research, agents
often act in a routine mode (Gärling/Axhausen 2003). Routines
are simple heuristics that connect particular characteristics of
situations with particular actions. A decision may be interpret-
ed in the sense that feature x of a situation, for example a short
distance, stimulates an action a, for example walking. The gen-
esis of a routine like this is probably the result of a former
weighting of different actions and their consequences. Once es-
tablished, a routine does not need the cognitive effort of evalu-
ating possible outcomes any more.
We assume that agents normally choose their mode of action
with the smallest possible cognitive effort (Beckenbach 2004).
Therefore, routines can be seen as the default mode of action.
Routines are discarded when the result of the routine is not in
accordance with the aims and attitudes of the agent performing
the routine. Subsequently, a switch to another mode of action
will follow; that is actions are chosen deliberately by evaluating
their consequences. In contrast to traditional economic think-
ing, we assume that the agents in our model act according to
their bounded subjective knowledge, instead of objective un-
bounded knowledge. Therefore an agent’s knowledge is restrict-
ed and sometimes even wrong. Furthermore, the agents in our
model have a limited memory, causing them to forget certain
issues after a while and allowing them to learn something new.
Our model’s third mode of action represents a special case of
learning, which we have labelled imitation or adoption that is
the observation and adaptation of new opportunities of action.
An agent is able to study other agents and imitate actions that
appear successful to him. In general, the third mode of action
will be chosen when all the other modes do not bring satisfac-
tory results according to the actor’s needs.
Obviously our model contains feedback-loops (broken lines
in fig. 1), which normally reinforce routines, but sometimes,
new experiences can break and change routines. From a sys-
tematic point of view we distinguish three cases: ,
In the context of leisure time mobility
behaviour, deliberate choice is rarely seen
and it requires strong external triggers to
be activated, as was revealed by the ques-
tions dealing with past changes to the fa-
vorite means of transportation. Only small
groups of respondents displayed such an
experience, caused mainly by certain life
events or by alterations in transport sup-
plies and prices:
❚ One third of the respondents from
Kassel city had changed their means of
transportation, mostly because they
moved or started a family. In the sub-
urbs and the rural area only one fifth
of the respondents changed means of
transportation for the same reason.
❚ A change in prices was more often the
cause for shifts in modal splits in Kas-
sel (30 percent) and in the rural area
(28 percent) than it was in the com-
muter’s belt (24 percent). The most im-
portant changes mentioned, were in-
creases of the costs of public transport
and of private vehicles. In Kassel city,
the latter was mentioned less often
than the former. In the rural area, it
was the other way round. People from the suburbs men-
tioned both kinds of cost stimuli equally often.
❚ Only 15 percent of the respondents ascribe a shift in modal
split to a change in transport supplies. Most often these chan-
ges were novelties in public transport.
From this brief overview we can conclude that habitual be-
haviour is strongly relevant in leisure time mobility, that strong
external stimuli are necessary to break existing routines and that
they provide a range of opportunities for behavioural change.
However, the strength of behavioural routines varies among
the population. Five clusters have been identified showing dif-
ferent characteristics in terms of socio-demographics, attitudes,
endowments and habitual strengths (see Table 1).
Interventions aiming at a more intense use of public trans-
portation in leisure time should, on the one hand, address the
“pragmatic multi-modals” and the “elder public transport users”.
They should respond to their specific motivations, such as prag-
matism or security, and, thereby, try to expand their use of pub-
lic transport. On the other hand, new customer segments, such
as the “environmentally sensitive car users”, should be deve-
loped by creating offers that respond to their mix of altruistic
motivational drivers: environmental protection and individua-
listic motivational drivers: convenience, fun.
These empirical finding are related to a more or less small
time span. Broadening this perspective to include a larger se-
quence of time steps being linked to each other in a dynamical
perspective is the raison d’être of the simulation model.
Selected results of an agent-based 
simulation model
Modelling the cognitive architecture of human actors, as
sketched above, and depicting the heterogeneity resulting from
it necessitates to choose a multi-agent approach. As already
mentioned above, activating and pursuing routines is conside-
red as a specific mode of action different from deliberate choi-
ce as well as from adopting new upcoming ways to act. Accord-
ing to our conceptual design we apply the tools for analyzing
bounded rationality to the different goal dimensions of beha-
viour incorporated in our framework (that is satisfaction of
needs, attaining behavioural consonance, conforming and pur-
suing curiosity). Hence, for each of these goal dimensions a lo-
wer and an upper level of aspiration is distinguished. The rou-
tine mode of action is activated by an agent if the degree of goal
attainment is considered as being perfectly satisfying in terms
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pragmatic 
multi-modals
27.9 %
young; 
with children;
city
pragmatic to-
wards means of
transport; 
middle-range
environmental 
orientation
little car 
ownership; high
level of season
tickets owner-
ship; good level
of public trans-
port provision
equal use of car
and public
transport
lower level of
routine; 
higher level of
deliberation
practical 
motorists
24.5 %
high 
educational 
level; high in-
come; subur-
ban/ rural area
strong 
functional 
relation to cars;
little environ-
mental orienta-
tion
high level of car
ownership; low
level of season
tickets owner-
ship; middle 
range level of
PT provision
mainly car 
use
average 
routines; low 
level of 
deliberation
convinced 
motorists
18.0 %
male; 
rural area
strong symbolic
relation to car;
no environ-
mental 
orientation
high level of car
ownership; low
level of season
tickets owner-
ship; middle 
range level of
PT provision
mainly car 
use
higher level of
routine; mid 
level of 
deliberation
environmentally
sensitive car
users
16.9 %
male; 
high income;
suburban area
strong relation
to car; strong
environmental
orientation; 
mobility as fun
need for securi-
ty and safety
high level of car
ownership; low
level of season
tickets owner-
ship; low level
of public trans-
port provision
mainly car 
use
high level of
routine; mid 
level of 
deliberation
elder public
transport users
12.7 %
old; low educa-
tional level; low
income; city
control and 
routines impor-
tant; no 
environmental
orientation; 
mobility no fun
little car 
ownership; high
level of season
tickets owner-
ship; good level
of public trans-
port provision
equal use of car
and public
transport
higher level of
routine; mid 
level of 
deliberation
most 
prominent
demo-
graphics
most 
prominent 
attitudes
endowment
leisure time
travel modes
action modes
Table 1: Overview of leisure time mobility clusters
Source: author
var. cost car
20 ct/km
20 ct/km
25 ct/km
25 ct/km
30 ct/km
var. cost public 
transport
10 ct/km+100ct /trip 
5 ct/km+50 ct/trip
5 ct/km+50 ct/trip
0
0
Time-step
bis 249
250...349
350...449
450...549
ab 550
Table 2: Assumptions of the monetary push & pull
scenario
Source: author
of all goal dimensions. If this condition is not given, the other
modes of actions come into play. If the upper aspiration level
is not met in any of the goal dimensions the agent will select
deliberate choice; if the lower aspiration level is not met in any
of the goal dimensions an adoption procedure toward new op-
tions will be pursued.
In each time step every agent perceives his or her situation
and correspondingly selects a means of transport for pursuing
his or her leisure activity. The path of relative shares of differ-
ent means of transport is the result of the simulation model,
that is the macroscopic feature to be explained is the over-all
modal split of the agents.
The simulation comprises 500 agents. Their leisure activity,
in terms of modal split, is depicted over a time span of six years
after the transition phase is over, that
is the system shows any type of regu-
larity. 100 ticks in the following graphs
correspond to one year. Here we have
confined ourselves to present singular
runs.
The starting point is a reference sce-
nario that assumes a secular increase
of the cost for public transport (2 per-
cent per year) and for car use (5 percent
per year). This scenario is the baseline
of all the following scenarios. Figure 2
(left side) shows that the modal split al-
most remains constant over time (4).
For analysing the effects of costs more
closely we assume that there is a time-
dependent inverse change of cost for
car use on one side and use of public
transport on the other side. This mone-
tary push and pull scenario is present-
ed in figure 2 on the right side. Table 2
specifies the corresponding assump-
tions. In this scenario we can observe
that introducing free fares for public
transport is not sufficient for switching
from car use to public transport. Only
a combination of further cost increases
for car use and free fares for public
transportation generates a noticeable
substitution in public transportation
and using the bicycle instead of using
the car.
Another possibility to increase the
attractiveness of public transport for
leisure activities is to innovate it in
terms of improving its utility for the
users (for example better safety regula-
tions, or increased frequency). In a
simple innovation scenario (figure 3,
left side) such an innovation is assumed to occur in time steps
300 and 350. Depending on the dynamics of diffusion, in terms
of knowledge about the innovation, it now shows a more dis-
tinct substitution of using public transport facilities instead of
private cars. This effect can be improved significantly if innova-
tive measures are accompanied by a matching marketing cam-
paign, taking place between time steps 350 und 399, which com-
municates the innovation to the agents. This innovation and
marketing scenario is depicted in figure 3 on the right side.
The environmental effect of these scenarios can be illustrat-
ed by using the specific CO2 emissions of the different means
of transport. Figure 4 summarizes the overall reduction of
CO2emissions for the scenarios considered so far depicting the
reduced amount of emission if compared to the reference
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Figure 2: Reference scenario (left); monetary push & pull scenario (right)
Source: author
Figure 3: Simple innovation scenario (left); innovation & marketing scenario (right)
Source: author
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scenario. Furthermore it shows that the enhancement of the re-
ference scenario (R) by a combination of monetary incentives
(P), innovative measures (I) and marketing campaigns (M) not
only generates an addition of single reduction effects but, due
to nonlinear relationships within the interaction of agents, even
more than that (5).
From this scenario-analysis we can conclude that the system
is generally rather inertial due to the prominent role of routines
in leisure mobility. Hence, single measures are not sufficient
for a significant change of the modal split. Rather, multiple im-
pulses have to be combined in a confined time span: window of
opportunity, and have to be ordered in an appropriate manner:
path dependency.
Conclusions
Overcoming habitual behaviour needs a strong impulse,
stronger than the one leading to deliberate action. Such an im-
pulse can be generated autonomously, typically by biographical
changes. Then the main tasks are either identifying such win-
dows of opportunity and the people who are in it, or to create
such a window by strong and combined measures that have to
be ordered in a fitting way. The implementation of a new and
more convenient train in combination with a change of prize
relation between car and public traffic, accompanied by a mar-
keting campaign promoting the new service could be one exam-
ple. At this point it has to be mentioned that such time windows
and policies do not necessarily move in an ecological direction.
For example in the case of an eighteen year old boy, who gets a
driving licence, combining biographical change and window of
opportunity, and is now allowed to drive the family car. Here we
clearly find a potential customer of the car industry.
Verplanken and Wood suppose that 40 to 50 percent of our
daily actions are the result of routines (Verplanken/Wood 2006).
Routines are ubiquitous, they can be found everywhere in our
daily life. Moreover, they are indispensable for our daily life, be-
cause they structure and order our life and, as we mentioned
above, they relieve our cognitive efforts. With routines we do not
have to think about any daily decision. Against this backdrop
breaking routines do not mean that one should act deliberately
every time, but it means that we should create better and, in our
case, more ecological routines than before.
Further research is still needed. Decisions on transportation
for leisure time activities depend strongly on institutional and
technical structures: for example on car ownership and trans-
port relations between work and home on one side and on cul-
tural embedded attitudes towards different kinds of transport
on the other side.
Therefore these decisions have to be seen in a wider systemic
context if we want to know the range of routine breaks. Routi-
ne breaking possibly only has a small range because of the ma-
nifold factors influencing them. Due to such links it is not very
surprising that leisure time traffic represents a very conserva-
tive social system. This might not be true for all fields of con-
sumption.
Annotations
(1) Dynamikon is an acronym for the German title of the research project,
which addresses the dynamics of consumer behaviour. The authors are
grateful to the German Ministry of Education and Research, by which the
research project Dynamikon was funded.
(2) For more details of our conceptional framework see (Zundel 2008).
(3) The results of the in-depth interviews are not discussed here, but in 
(Konrad/Scholl 2009b).
(4) Apart from a slight increase of walking activity and usage of bicycles.
(5) This scenario of combined effects is enriched by assuming a change of
speed in public transport (increase) and of cars (decrease).
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